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Claims 

1 A vaccine for the prevention of lactic acidosis in a venebrate. said vaccine 
comprising at least one isolated microorganism, or fragment or fragments thereof, 
wherein said microorganism is capable of producing laciic acid within the gut of said 
vertebrate, and wherein said microorganism is selected from the group consisting of: 
ClastrUium-lik. species, mv.«//a-likc .pccics. Bacteroides-l^^ species. Enrerococcus- 
like species, Selenomonas sp«i«, non-dextran slime producing Srr.p.ococcus speces 
and non-Slime producing lactic acid bacterial isolates. ^ 

2 The vaccine of claim 1, wherein the microorganism is selected trom the group 
consisting of: Strcptoco:^ equinus, ChsMum-l^k. .itulinus. Selenomonas 
ruminantium. Pre^cella.li^c^ species, Bacteroides-m^ species. Emerococcus-m.^ 
species. Strcplococcus bovis SbRl and non-slime producing lactic acid bacterial isolates 

LAB02. LAB06 and LAB08. 
; 3 The vaccine of claim 1 wherein the microorganism is selected from the group 

consisting of: Streptococcus bovis (SbRl) (NM99/04455). Streptococcus equinus (SERl) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457): Seleru>moruis 
rumirumtium (SRRl) (NM99/04458); Selenomonas rumxnantium (SRK3) 
(NM99/04460): Clostridium-Vik.^ vimtinus (LVR3) (NM99/04461); Closiridlum-lf^ 
vtmlinus (LVR4) (NM99/04462). Fr^c,«/to-like isolates LABOl (NMOO/12630) and 
LAB03 (NMOO/12632). Bacrera/cie^-likc isolate LAB07 (NMOO/12636), Emerococcus- 
like isolate LAB05 (NMOO/12634), Streptococcus bovis (SbRl), non-desetran slime 
producing Streptococcus isolate LAB04 (NMOO/12633) and non-slime producing lactic 
acid bacterial isolates LAB02 (NMOO/12631), LAB06 (NMOO/12635) and LAB08 

(NM6o/12637). • . 

fjj4. The vaccine of^^^ f oloim^ -l to 3 . wherein the vertebrate is selected from the 

group consisting of a monojiastric. herbivore, human or ruminant animal. 
(^5. The vaccine of^^gh^^SeW-cteims-^^ wherein said vaccine comprises live or 

dead intact cells of at least one of said roicroorganisms. 
(j^ 6. The vaccine of^^^lc^i-of-^laims-J-te-^; wherein said vaccine comprises outer 
) membrane and associated proteins of ai least one of said microorganisms. 

7. The vaccine of^a^ tS U eloim g ■t-co^. wherein the fragment or firagments of the 

microorganism is present in the vaccine as an immunogenic polypeptide, glycopeptidc 

or the like. 
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S Th. v=..i„. or i , r? : ?Ar Mni ^ n I r n 7 . wh«cin .he vaccine i, f.n»»la,=d fc, 
^in^^ion vi. i^u,c^„. subcu^-ous. i»h.laUo„. »plc^ or P3^««l 

7' A pharmaccuacd composition for the p^vcnBon of lactic acidosis in a v^b^ 
Lph.1^ » onc,i»U«d »i=»or.,=is=. capable of producing Ucuc ac. »,mm 
r^r Of a vcr»b.«.. or «sn»m or f^^-~^ .be«of. w,«r.i„ said ™^ 
i, .electa f^n, ,h. ^up consisting of: C,o..U>iu.-i^ species. ^™v»,.«»- bW. ^ 
S„„.™u£..-UUe sp^ies. £„«.o=<.c<»^Ii.cc species, Sel.Ho^ spcc.es, »o„-i«c«. 
s.in» p^ducins ^-p,oc»cc:„ speci- -d non-sUn.e producing I~=^ «^ 
isoiares, rog«her v«tt, a pbaxmacemicaUy acccp^ble carrier, adjuvant and/cr drtuen^ 
10 The phainuceutical composition of claim 9, whereto ti.e mlcroo.6=P— - 
L U» 'group consisting o* 5,re.~ a»..<..».-.U» — . 

.W««s ™„<„«„"-. P-«.H«.U.e species. fi«c,e™.^-lrkc spe«^ 
£„,...«.»^.^«ke species. 5,«p,o~«.. i»v<, SbRl and non-slime producmg lacnc acd 

bacieiialisolatesLABa2.LAB06andLAB0S. 

in Tbe pha.m«.e«tical composition of claim 9 -h"-" fl,e m-crooreanism B 

^ lilec^ fl ti» i^roup consisting of: S..p~ (SbK.) <NM..'0«^. 

(NM99/<M457): &tenomonaj rummonmm. (SBRl) '""'^ ' 
L,„on,<u„ CSR1«) (KM99/0-60): a.sr,*<fiu»-U^ vW/nur O-ViO) CN^''"^"; 
a.«W*.<m-lilce vi,.<«»us (LVR4) (NMPP/044«,, i.„vc,.«<..UIce ^ABOl 
CNIvdOOA2630) and LAB03 (NMOO/12632). B«c«n>.-^«-like isolate LAB07 
-(NMOO/12636), £»«roco«.--lil=e isclau I.AB05 (NMOO/12634). S,r<;«ococ«^ i»v« 

SbR». no Jextran siimc produ=i„S ^-r— r^^t,'. lIb^ 

non-slime producing lactic acid bacterial Uola.es LAB02 (NM00/.2631). LAB06 

CNM00/12635)««1LAB08<NM00/12637). ^0.,'^^^ mi,,,--" ~b««i» 

An The phaTmaceutical composition »:conlini! to ^anvron r n ifMrnna J-a-H , 

«; mic^organism is provide, as live ce.U. sr»«uated cells. Idlled »hole cells, cell 
„sa,e. crude anuecn mixture or puHfied «>.i6en or ^^^^^ microorg^usm^ 

. OJ, The pha^^ceutical composition according to,^^SS5oM*«=*^.-h^ 
the microorgaimm. and/or fragment or fragmems titercof, is prescm as outer ,nembra,« 
and associated proodns of said mlciooiBaoism. ^i^,^l^C\ _ ^ ^ .j„ 

0^,4 The pba™.e«.ticsl composition according ,o^^^»0*=cl3«5-9-»-». whcrcm 
the fragm«u or fragments of Ute microorganism is present as an hnnntnogemc 

i> polypeptide or glycopeptide, or ihe like. 
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«r-r.r^r/4incT to aaaLjcme-.dl^-e4^H*s==^-^^ further 
(3b 15. The pharniaceutical composiuon according to^aay-uaa«>^-^-«- 

comprising at least one cytokine. 

16 A method for inducing an inxmune response against lactic acidosis m a 
comprising adxniniatering to said vertebrate a. i^ur^ologically effective .moux,t of the 
, (^vaccine in accordg^e^th^S4^-*-*«^^ - ^ phannaceutical cotnposmon m 
accordance with.Bny-tEnTtffiofe^g^"'*--*^^ * 

,7. A method according to claimU6- f^hcr comprising administering at least one 

cytokine. ^ 

18 A method for inducing an immune response against lactic acidosis in a venebraie. 
,0 comprising adtnixustenngto^«.id vertebrate an immunologically effective amount of the 

(V vaccine according to.aaye «c of olakro 11^ P- 

19 A method for the treatment and/or prophylaxis of lactic acidosis m a vertebrate m 
need of said treatment and/or prophylaxis, wherein said method compnses 
administering to said vertebrate a therapeutically effective amount of the vaccxne xn 

^ accordatice with^^^&.W««^. or a pharmaceutical composition in aecordance 

with , My^ - Sne-^ ^ to 1^ . ^ 

20. The method of claimi9, wherein said method further comprises the administration 

of an active agent. 

2f A method for the treannent and/or prophylaxis of lactic acidosis in a vertebrate m 
« need of .aid tream^ent andyor prophylaxis, wherein said method compnses 
administering to said vertebrate a therapeutically effective amount of an active agent 
capable of p«venting or controlling lactic acid accumulation in the gut of a venebrate. 
and wherein said lactic acid is produced by at least one microorganism selected from the 
group consisting of: ClosTridiumAiJ^^ species. PrevateUa-U^^e species. Bac,eroides-Uk^ 
« species. Ent.rococcus-Vik^ species, S.lcnomo..s species, non-dextran slime producmg 
Strepiococcus species and non-siime producing lactic acid bacterial isolates. 
22 The method of claim 21^ wherein the microorganism is selected from the group 
consisting of: Sireprococcus c^juinus. CloszTidium-Mkc Minus, Selenomonas 
run.inun.ium. Frevotella-me species, BacterotdesAik. species. Emerococcus■Ai^.. 
:,o species. Sirepiococcus bovis SbRl and non-slime producing lactic acid bactenal isolates 

LAB02. LAB06 and LAB08. 
/V23 The method of claim 21-«P^, wherein said microorganism is selected ftom the 
^up consisting of: Strepiococcus bovis (SbRl) (NM99/04455). Srrepiococcus equinus 
(SERl) (NM99/04456): Strepzococcus equinus (SER2) (NM99/0dd57) ; Selenomonas 
35 rumimimium (SRRl) (NM90/04458): Selenomoncs ruminamium (SRR3) 
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(NM00/i2637V cl£^2^Li,ns-»-«.^. v*er=m the active ageni is used in 

/\2i. The method of^aHj uiie et ch.... 

injunction with a vaccine according to any one of clauns 1 lo S. 

26. Th« method of elaim.^. "heiein the annbtofc I5 acuvc .g 

lactic acid producing microorgarusms* , ^^^;„er la/^rir 

^ m method of claim 25^whe.ein the enzyme prepararion . acuve agamsc lacuc 

acid producing gram-negative bacteria. .^^^ ^„ainsi lactic acid 

28 The method of claim^wherein the clay pr.parauon acnve agamsc 
^ro^^S Oram-negative or Gram positive bactena^^ ^ ^ 

29 The method of claim 25, wherein the compounds which slow aig 

indirectly active against laStiTacid producing gram-negative bacteria, 
indirectly acuve agAuia dififista flow rate are 

-n The method of claim 29. wherein the compounds whicft Slow aig 

.0. The method Violoeicallv active peptides (BAP), compounds 

selected from the group consisung of biologicany auu y f 

seiecteo ironi u» & h aannisis/aniaeonists. motilm amagorasts, 

active on the autonomic nervous system, 3HT agonxsis/aniason 

NO promoters, and dopamine. „^„«.ations include bacteria 

31 The method of claim 25, v^hcx^m the probiotic preparauons mcl 
selected from the group consisting of: Megasphera, 

Prapionibactcrium. Anacrovibria ^nd Pcpzococcus. ^ 

3, The method of claim 31, wherein the probiotic preparations include yeast a,^ 
^2. 1 be mem converting lactic acid to 

mycelial preparations capable of unusmg lacu 

volatile fany acids and other end products. ^rf-cted 
3?:^ An noeleic «=id moteeute eompdslng a pol,nuCeoade sequence sclented 

from the group consisimg of: SEQ ID Nos 1-7. 

34 A Leic add moteeute analogue of the po.„mc.=otide se,u»cc of cUun_M^ 
therein .aid analogue haa at ieast 85* homology .0 said poly,n«leot«ie se,nen«. 
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35. A nucleic acid molecule oligonucleotide fragment of the polynucleotide sequence 

d/ according co claim 33 -ef-**. tSa^^rr^ 3^ . 

6. A vector comprising the micleic acid molecule according to^a^M,«e..of-Gl««s^ 



37 The vector of claim 36, wherein the vector is selected from the group consisting 
of: viral, plasmid. bacteriophage, phagemid. cosmld. bacterial artificial chromosome, 
and yeaei artificial chromosome. 

A host cell transfoimed with the vector of claim 36 «?i«teaa:3?: 
39^ An anUbody raised against at least one lactic add producing microorgamsm. 
wherein .aid microorganism is selected ftom the group consisting of: ClosrridiumA^o 
species. ^r.vore//a-lilce species, Bacteroide^.m^ species. Emerococcus^e spec.es, 
Sele.on.onas species, non-dextr^ slime producing Sn^epiococcus species and non-slune 
producing lactic acid bacterial isolates. 

-10 The antibody of claim^ wherein the microorganism is selected from the group 
> consisting of: Strepracoccus eguinus, Clostridium-likc vitulinus, Selenomonas 

ruminantium, Prevotella-me species, Bacteroides-Ul.. species, £«rar«.oc.us-lilce 

species. Streptococcus bovis SbRl and non-slime producing lactic acid bacterial isolates 

LAB02. LAB06 and LAB08. 
/3^41 The antibody of claim 39 wherein said mieroorganism is selected from the 

0 6K.UP consisting of: Streptococcus bovis (SbRl) (NM99/04455). 5rrepr.cacc«. egurnus 
(SERl) (NM99/04456); Streptococcus eguiru^ (SER2) (NM99y04457); ^^'^"or^"^ 
ruminamium (SRRl) (NM99/04458); Selenomcnas ruminonnum (SRR3) 
(NM99/04460): Cto.mdz«m-lilce v/ruimu5 (LVR3) (NM99/04461); ClosxrmvmA^ 
v/ra//««. <LVR4) (NM99/04462), iTev.r./Za-like isolates LABOl (NMOO/12630) and 
LAB03 (NMOO/12632). Bacteraides-W^ isolate LAB07 (NMOO/12636), Enterococcus- 
like isolate LAB05 (NMOO/12634). Streptococcus bovis (SbRl). non-dextran slime 
producing Streptococcus isolate LAB04 (NMOO/12633) and non-slime producing lacuc 
acid bacterial isolates LAB02 (NMOO/12631), LAB06 (NM00yi2635) and LAB08 

(NMOO/12637). c<.oi<r. ^ ^. 

30- 42. A vaccine comprising at least one antibody according to,^fQ-o«e-of^^ 

^ ^, together with a pharmaceutically acceptable carrier, adjuvam and/or dduem. 

43. A diagnostic kit for the detection of microorganisms having a role ^^^^^ 
(t acidosis in a vertebrate, said kit comprising at least one antibody according to^i^F^ 
oteJaixmr^f^w^. together with a diagnosiically acceptable carrier and/or diluent. 
35 44. The diagnostic kit of claim^43_comprising: 
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(a) a fir... comainer comaimng lea=. andb»dy Ccx fragmem m^oO 

^ C.) ^»cona comai^r co«audng a conjugal comprising a parn,.r of 

*e antibody (or fragn^n, fl«r=of). toE«h« «i* a de»c»bl= labd. 

■ amlbodies aelacud from .ha group co»is.ng of: antibod.e. capable of d™ a. 1^ 
ont l«:tic acid producing «,cc«d ftom i,r.;,«a>cc« *»v„ or lac^bacUl. and 
amibodies capable of d=ieainga«ptor<.<:cmi.ovij(sinu.Sb.5). 

46. A ™»h„d far scraening for U,= presence of microorganisms havng a role -n 

acidosis 1. a ^bra. co.^^ ^ 
(a) contacting a sample »oin ttie gut oi a verx 

^thereof) according ro^^^SSfe-^^ ^ \„^d to 

"^Cb) dccecins the' presence of th. antibody (or fragment the^of) bound to 

microorganisms having a role in acidosis. 
,5 4/ A method for screening for the presence of microorganisms having a role m 

acidosis in a vertebrate comprising: 
. (a) contacting a nucleic acid sUlefirotn a tnicroorganism is selected from the group 

^ consisting of: Clos^i^u^^ .pecies, ^..v.««.-Uke species, B.c.roi,es^l^e spec.es. 
Enrerococcus^ .pcic. Selenomonas species, non-dcxtran slime producing 
,0 Streptococcus species and non-slime producing lactic acid bacterial isolates, and 

(b) detecting hybridisation between the nucleic acid sample and the probe sequence. 
48. Tl.e method of claim^^Uvherein the nucleic acid probe corresponds to a pottionof 
A.at V^ast one of the polynucleotide sequences ac^^ingato=a«y„-one=ot.da.«s^3=to^ 
which is capable of selectively hybridising to nucleic acid from a sample. 
„ ^9 The method of claim 47 wherein the nucleic acid pro be corte spondstoa 

probe mix, comprising a portion of the polynucleotide sequence .asc«d,^^?^e=Bf 
n ^aiffis=44::ia^5 which is capable of selecdvely hybridising to nucleic acid from a 
s«^r^r with an isolated nucleic acid molecule comprising a polynucleoade 
sequence capable of selectively hybridising to the nucleic acid (or portion mereofi of at 
30 least one lactic acid producing strain selected from Streptococcus tovis or lactobac. h. 
or a polynucleotide sequence capable of selectively hybridising to the nucleic acid (or 
pomon thereof) of me microorganism strain Snepiococct^ tiovls (strain Sb-5). 
5/ A method for screening for potemial therapeutic agents for the treatmem of lactic 
acidosis in a vertebrate, said method comprising 
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(a) contacting the potential therapeutic agent with a microorganism selected from the 
group consisting of: Clostridium-lik^ speciss, Prevotella-nka species. Bacteroides- 
like species, £meracocc«5-likc species, Selenomonas species, non-dextran slime 
producing Streptococcus species and non-slime producing lactic acid bacterial 
isolates, and 

(b) detecting an effect of the therapeuUc agent on said microorganism. 

51. The method of claim _50^ wherein said therapeutic agent alters the lactic acid 
production pathway in at least one of said mictoorganisms.^ 

52/ An isolated culture of at least one microorganism selected from the group 
consisting of: Streptococcus bovis (SbRl) CNM99/04455). Szreprococcus equinus (SERl) 
(NM99/04456); Streptococcus equinus (SER2) (NM99/04457): Sele»omo»as 
ruminamium (SRRl) (NM99/04458); Selenomonas ruminanxium (SRR3) 
(NM99/04460): ClosrridiumA^^ vituUnus (LVR3) (NM99/04461); Clostridium-\^ 
viiulinus (LVR4) (NM99/04462). PrevotellaAik^ isolates LABOl (NM00/I263O) and 
LAB03 (NMOO/12632), BacteroidesAikc isolate LAB07 (NMOO/12636). Emerococcus-- 
like isolate LAB05 (NMOO/12634), Streptococcus bovis (SbRl). non-dextran slime 
producing Streptococcic: isolate LAB04 (NMOO/12633) and non-slime producing lactic 
acid bacterial isolates LAB02 (NMOO/12631), I.AB06 CNMOO/12635) and LAB08 
(NM0(V12637). 
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